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PROBLEM TO BE SOLVED: To obtain an optical box 
capable of accurately measuring the relative positional 
relation of optical parts attached to the front side and 
the rear side of the inside of the optical box. 
SOLUTION: Shafts 28 (28a to 28c) are provided to 
project fronV-at least three points on the outer wall of 
this optical box 1 1. A plane set by the center parts of 
the respective shafts 28 is set as reference in the case 
of fixing the optical box 1 1 on a surface plate 22 and 
measuring tHe attaching position of an f? lens 14 on the 
front side. Meanwhile, the plane set by the center parts 
of the shafts 28 is similarly set as the reference in the 
case of measurement when the optical box 1 is inverted 
and fixed on the surface plate 22 and the attaching 
position of a cylinder mirror 20 on the back side is ! 
measured. Therefore, the measurement reference is 
made common in the measurement, so that the relative 
positional relation between the lens 14 and the mirror 20 
is accurately measured. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the optical box characterized by an optic being an attachment **** optical box at the front 
rear face, respectively, and having fixed the attachment section of an optical box to the fixture, it being 
measurable at a measurement machine, having turned the optical box over, having fixed said attachment 
section of an optical box to the fixture, and establishing a measurable common measurement part in a 
side attachment wall with a measurement machine. 

[Claim 2] The optical box according to claim 1 characterized by said measurement part being the shaft 

which protruded from at least three places of the paries lateralis orbitae of said optical box. 

[Claim 3] The optical box according to claim 1 characterized by said measurement part being the hole 

formed in at least three places of the paries lateralis orbitae of said optical box. 

[Claim 4] The optical box according to claim 2 or 3 with which the field to which the core part of each 

of said shaft is connected, or the field to which the core part of each of said hole is connected is 

characterized by being parallel to the clamp face of said attachment section to a fixture fixed. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the optical box of the light-scanning equipment used for 
a digital copier, a laser beam printer, etc., and an optic is especially related with an attachment **** 
optical box at the front rear face. 
[0002] 

[Description of the Prior Art] Conventionally, the light-scanning equipment used for a copying machine, 
a laser beam printer, etc. has many things using laser light as a means to form an electrostatic latent 
image on a photo conductor. And in order to meet the demand of improvement in the speed and high- 
definition-izing in recent years, the so-called thing of over filling DOTAIPU which irradiates laser light 
with the width of face of a main scanning direction and a corresponding direction wider than the area of 
a rotating polygon at a rotating polygon is adopted. 

[0003] In order that this type of light-scanning equipment may attain the miniaturization of light- 
scanning equipment, it turns up a long optical path by two or more mirrors, and is equipped with the 
description which holds an optic in the smallest possible optical box. For this reason, the optic inside an 
optical box may be arranged to the attachment substrate of an optical box on a side front and a 
background. That is, as shown in drawing 7 , the polygon mirror 12, each lens 14, and reflective mirror 
16 grade are arranged from the attachment substrate 18 on the side front, and it has the composition that 
the cylinder mirror 20 which irradiates laser light on a background at a photo conductor (illustration 
abbreviation) has been arranged from the attachment substrate 18. 

[0004] by the way, in case the components precision of an optical box is measured As shown in drawing 
7 (A), the screw stop of the leg 26 of the optical box 10 is first carried out to the block 24 on a surface 
plate 22. After measuring the attaching position of each lens 14 arranged on the side front of the optical 
box 10, and the reflective mirror 16 on the basis of the clamp face LI of the leg 26 using a three- 
dimensional measuring machine 38, as shown in drawing 7 (B) The optical box 10 was made into the 
background, the rear face of the leg 26 was fixed to the block 24, and the attaching position of the 
cylinder mirror 20 arranged on the basis of the rear face L2 of the leg 26 on a background is measured. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned measuring method, 
including the variation in the thickness of the leg 26, metrics are not in agreement, and the attaching 
position of the dimension from metrics and the above-mentioned optic on a side front and a background 
cannot be measured correctly, but there is a problem which cannot know correctly each lens 14 on a side 
front and relative-position relation between the reflective mirror 18 and the cylinder mirror 20 on a 
background. 

[0006] Then, this invention is made that the above-mentioned problem should be solved, and makes it a 
technical problem to offer the optical box which can measure correctly the relative-position relation of 
the optic arranged on the side front and background inside an optical box. 
[0007] 
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[Means for Solving the Problem] an optic is an attachment **** optical box at the front rear face, 
respectively, and an optical box according to claim 1 fixes the attachment section of an optical box to a 
fixture, is measurable at a measurement machine and is characterized by having turned the optical box 
over, having fixed the attachment section of an optical box to the fixture, and establishing a measurable 
common measurement part in a side attachment wall with a measurement machine. 
[0008] according to this configuration — the inside of the front rear face of an optical box — an optic — 
respectively — attachment ********. When this optical box measures the attaching position of an optic, 
that attachment section is fixed to a fixture. Moreover, in order to measure the optic on a side front, 
when an optical box is fixed to a fixture, it is measurable at a measurement machine, and when it turns 
over in order to measure the attaching position of the optic on a background, and it fixes to a fixture, the 
measurable common measurement part is established in this optical box with the measurement machine. 
[0009] For this reason, when measuring the attaching position of the optic on a side front, and the 
attaching position of the optic on a background, the above-mentioned measurement part can be made 
into common metrics, and the relative-position relation of the optic attached in the side front and the 
background can be measured correctly. 

[0010] Moreover, it is desirable that a measurement part is the shaft which protruded from at least three 
places of the paries lateralis orbitae of an optical box like invention indicated to claim 2. 
[001 1] Moreover, it is desirable that a measurement part is the hole formed in at least three places of the 
paries lateralis orbitae of an optical box like invention indicated to claim 3. 

[0012] Moreover, it is desirable for the field to which the core part of each shaft is connected or the field 
to which the core part of each of said hole is connected to be parallel to the clamp face of said 
attachment section to a fixture fixed like invention indicated to claim 4. 
[0013] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the optical box 
concerning 1 operation gestalt of this invention is explained. 

[0014] As shown in drawing 1 , the cylinder-like shaft 28 is really formed in the paries lateralis orbitae 
of the optical box 1 1 of light-scanning equipment at three places, in drawing 1 (A), shaft 28B is located 
in a right lateral N2, and shaft 28C is located in the tooth back Nl of the optical box 1 1 by shaft 28A at 
the left lateral N3, respectively. Hereafter, it abbreviates to a shaft 28 suitably. 

[0015] Moreover, as shown in drawing 1 (B) and (C), the distance (distance of the direction of Y) from 
the top face or inferior surface of tongue of the optical box 1 1 to each shaft 28 is different, respectively, 
and the range difference (henceforth variation of tolerance SI) of the center to center of shaft 28B and 
shaft 28C and the range difference (henceforth variation of tolerance S2) of the center to center of shaft 
28 A and shaft 28C are established. Therefore, the variation of tolerance S3 of shaft 28 A and shaft 28B 
serves as the sum of variation of tolerance SI and variation of tolerance S2, as shown in drawing 2 . 
[0016] Moreover, two or more flanges 32 for fixing to the block 30 mentioned later are formed in the 
right lateral N2 and left lateral N3 of the optical box 1 1 (it omits in drawing 1 (A)). 
[0017] On the other hand, inside the optical box 11, optical system is arranged and the optical system of 
the polygon mirror 12 which carries out the scan deviation of the laser beam from the laser light source 
as an example which constitutes optical system from drawing 1 , and the ftheta lens 14 and cylinder 
mirror 20 grade is illustrated. And among such optical system, the polygon mirror 12 and the ftheta lens 
14 are arranged on the side front of the optical box 1 1 interior, and the cylinder mirror 20 has 
composition arranged on the background of the optical box 1 1 interior. 

[0018] Next, it is arranged on the above-mentioned optic and background which have been arranged on 
the side front of an optical box, and the measuring method of the attaching position of the above- 
mentioned optic is explained. 

[0019] When measuring the attaching position of the ftheta lens 14 arranged on the side front of the 
optical box 11, first, on a surface plate 22, block 30 is attached, it fixes, the flange 32 formed on this 
block 30 at the optical box 1 1 is carried, and it fixes with the fixed (minding washer 34) screw 36. 
[0020] Next, as shown in drawing 3 and drawing 4 (A), the tentacle 39 of a three-dimensional measuring 
machine 38 is moved to the direction of X, the direction of Y, or a Z direction (direction perpendicular 
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to a drawing), and three points of the arbitration of the peripheral face of shaft 28A prepared in the side 
attachment wall of the optical box 1 1 are measured. And the main coordinate (core part) of shaft 28 A is 
searched for from this measurement result of three points. 

[0021] This measurement is performed in order about each shafts 28B and 28C which remain, and the 
main coordinate (core part) of each shaft 28 is searched for, respectively. Even if each shaft 28 or the 
main coordinate of each hole 41 has shifted from the aim location on a drawing, when carrying out 
measurement of the table of one optical box 1 1, and a flesh side, since the same object (each shaft 28 or 
each hole 41) is made into metrics, a relative position can be measured correctly. 
[0022] Here, the flat surface where each above-mentioned main coordinate becomes settled from these 
three main coordinates since each shaft 28 has variation of tolerance SI thru/or S3 in the optical box 1 1 
and is formed does not become parallel to the clamp face L3 (refer to drawing 1 (B)) of the flange 34 of 
the optical box 1 1 . 

[0023] Then, in order to make easy to measure the attaching position of ftheta lens 14 grade, by fixing 
shaft 28B and lengthening variation of tolerance SI and S2 from shaft 28C and each main coordinate of 
shaft 28A, the legal fiction of the above-mentioned flat surface is carried out to a clamp face L3 and an 
parallel flat surface, and this is set up as datum level. 

[0024] If this datum level is set up, the vertical distance from datum level to the attaching position of the 
ftheta lens 14 will be measured with a three-dimensional measuring machine 38. 
[0025] Next, in order to measure the attaching position of the cylinder mirror 20 arranged on the 
background of the optical box 1 1, as the optical box 1 1 is once removed from block 30 and it is shown 
in drawing 2 , it is made reversed, the optical box 1 1 is again attached in block 30, and it fixes. 
[0026] And similarly, with a three-dimensional measuring machine 38, the point of a shaft 28 is 
measured as well as the time of measuring the ftheta lens 14 on the side front of optics side 1 1, and the 
main coordinate (core part) of each shaft 28 is searched for, respectively. And in consideration of the 
variation of tolerance SI and S2 between each shaft 28, datum level parallel to the clamp face of the 
flange 32 of the optical box 1 1 is set up. Datum level which serves as criteria when measuring the 
attaching position of the ftheta lens 14 by this, and datum level used as the criteria when measuring the 
attaching position of the cylinder mirror 20 can be made into common datum level. 
[0027] Then, the vertical distance from datum level to the attaching position of the cylinder mirror 20 is 
measured similarly. 

[0028] As mentioned above, in order to measure the ftheta lens 14 on a side front in this optical box 11, 
when the optical box 1 1 is fixed to block 30, are measurable at a three-dimensional measuring machine 
38. Since the measurable common shaft 28 is established with the three-dimensional measuring machine 
38 when it turns over in order to measure the attaching position of the cylinder mirror 20 on a 
background, and it fixes to block 30 The attaching position of the ftheta lens 14 and the attaching 
position of the cylinder mirror 20 can be measured from the common shaft 28, and the relative-position 
relation between the ftheta lens 14 and the cylinder mirror 20 can be measured correctly. 
[0029] Moreover, by setting as metrics each shaft 28 which protruded from at least three places of the 
paries lateralis orbitae of the optical box 1 1, one flat surface can be formed and measurement becomes 
easy by making this into a metrics side. 

[0030] Next, the example of the attaching position measuring method of the optic concerning 1 
operation gestalt is explained. 

[0031] This example is an example in which the variation of tolerance SI between each shaft 28 formed 
in the optical box 13 thru/or S3 are not prepared, as shown in drawing 5 and drawing 6 . 
[0032] According to this example, first, in order to measure the attaching position of the ftheta lens 14, 
the optical box 13 is fixed to the block 30 on a surface plate 22. And a three-dimensional measuring 
machine 38 is moved, three peripheral faces of each shaft 28 are measured, and the main coordinate 
(core part) of each shaft 28 is searched for. One flat surface is set up from these three main coordinates 
searched for. Since each shaft 28 does not prepare variation of tolerance SI thru/or S3 but is formed in 
the optical box 13, this flat surface can be made into the datum level H parallel to the clamp face of the 
flange 32 of the optical box 13. 
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[0033] Then, the vertical distance from this datum level H to the attaching position of the ftheta lens 14 
is measured with a three-dimensional measuring machine 38. 

[0034] Next, when measuring the attaching position of the cylinder mirror 20 arranged on the 
background of the optical box 13 interior, the optical box 13 is reversed and it fixes to a surface plate 22. 
And similarly, a three-dimensional measuring machine 38 is moved, three peripheral faces of each shaft 
28 are measured, and the main coordinate (core part) of each shaft 28 is searched for. The datum level H 
parallel to the clamp face of the flange 32 of the optical box 13 is set up from these three main 
coordinates searched for. 

[0035] Then, the vertical distance from this datum level H to the attaching position of the cylinder 
mirror 20 is measured with a three-dimensional measuring machine 38. 

[0036] As mentioned above, since variation of tolerance is not established between each shaft 28, the 
main coordinate of three points which constitutes a datum plane H will be located on the clamp face L3 
of the flange 32 of the optical box 13, and an parallel flat surface, and can search for a main coordinate 
easily. Moreover, it is not necessary to take into consideration variation of tolerance SI thru/or S3, and 
datum level H can be set up easily. 

[0037] In addition, the above-mentioned shaft 28 should just be formed in at least three places. 
Moreover, not only instead of the shaft 28 but instead of the shaft 28, as shown in drawing 4 (B), the 
hole 41 may be formed in the paries lateralis orbitae of the optical box 11 at at least three places. In this 
case, with a three-dimensional measuring machine 38, three places of the periphery of a hole 41 are 
measured and that main coordinate (core part) is searched for. The lug of the exterior of the optical box 
13 can be lost by changing to a shaft 28 and considering as a hole 41 . 
[0038] 

[Effect of the Invention] According to the optical box which is this invention, in this optical box In order 
to measure the optic on a side front, when an optical box is fixed to a fixture, are measurable at a 
measurement machine. Since the measurable common measurement part is prepared with the 
measurement machine when it turns over in order to measure the attaching position of the optic on a 
background, and it fixes to a fixture The attaching position of the optic on a side front and the attaching 
position of the optic on a background can be measured from common metrics, and the relative-position 
relation of the optic attached in the side front and the background can be measured correctly. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) is a top view in the condition that the optical box concerning 1 operation gestalt of this 
invention was attached in the surface plate, (B) is the front view and (C) is the side elevation. 
[Drawing 2] It is a side elevation in the condition of having reversed the optical box of drawing 1 and 
having been attached in the surface plate. 

[Drawing 3] It is the partial block diagram of a three-dimensional measuring machine. 
[Drawing 4] (A) is a state diagram when measuring the shaft formed in the optical box by the three- 
dimensional measuring machine, and (B) is a state diagram when measuring the hole formed in the 
optical box by the three-dimensional measuring machine. 

[Drawing 5] (A) is a front view in the condition that the optical box concerning the example of this 
invention was attached in the surface plate, and (B) is the side elevation. 

[Drawing 6] It is a side elevation in the condition of having reversed the optical box of drawing 5 and 
having been attached in the surface plate. 

[Drawing 7] (A) is drawing having shown the optical box fixed to the fixture, when measuring the optic 

arranged on the side front of an optical box, and (B) is drawing having shown the optical box fixed to 

the fixture, when measuring the optic arranged on the background. 

[Description of Notations] 

11 13 Optical box 

14 FTheta Lens (Optic) 

22 Surface Plate (Fixture) 

20 Cylinder Mirror (Optic) 

28 Shaft (Measurement Part) 

30 Block (Fixture) 

32 Flange (Attachment Section) 

38 Three-dimensional Measuring Machine (Measurement Machine) 
41 Hole (Measurement Part) 
SI, S2, S3 Variation of tolerance 
H Datum level 
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[Drawing 3] 
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[Drawing 1 ] 
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[Drawing 6] 
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